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ABSTRACT 

A demonstration was conducted of a system for removing spilled hazardous 
materials from pond bottoms and separating the hazardous materials and 
suspended solids from the resulting dredged slurry. The removal system 
consisted of a MUD CAT dredge, which can pump a discharge of approximately 
1500 gallons per minute with a solids concentration of 10 to 30 percent. 
The processing system--in order of processing of material—consisted of a 
pair of elevated clarifier bins placed in series, a bank of six 4-inch 
diameter hydrocyclone cones, a conventional cartridge filter unit,  and a 
newly developed Uni-Flow bag-type fabric filter.  

Four different simulated hazardous materials were placed on the pond bottom, 
namely, very fine iron powder, fine glass beads, iron filings, and coal.  
These materials were then removed from the pond bottom by the MUD CAT, dredge 
and pumped through the processing system. Tests were conducted to determine 
the efficiency of removal of these materials from the pond bottom by the 
dredge and also the efficiency of the processing system in removing these 
simulated hazardous materials from the dredged slurry. Using latex paint,  a 
test was also conducted on the efficiency of the processing system in 
removing a real hazardous material from dredged slurry. 

The MUD CAT dredge was very efficient in removing the simulated hazardous 
material from the pond bottom, averaging 99.3 percent removal for the four 
materials tested. Similarly, the overall processing system removed 
essentially all  of the glass beads, iron filings, and coal,  and 99.9 percent 
of the iron powder from the dredged slurry. During processing of the latex 
paint,  95.5 percent of the pigment was removed by the system. 

After the field demonstration, evaluations and investigations were conducted 
on the tested apparatus, as well as on.other equipment that could be used 
in a full 1500-gallons-per-minute portable processing system. A system 
consisting of a portable scalping-classifying tank combined with spiral 
classifiers, a Uni-Flow filter,  and an inclined tube settler was conceptu
alized and preliminarily analyzed. 

This report was submitted in fulfillment of EPA Contract Number 68-03-0304 
by Hittman Associates, Inc. Work was completed as of October 31, 1974. 
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SECTION I 

I N T R O D U C T I O N  

P r a c t i c a l  m e t h o d s  f o r  t h e  r e m o v a l  a n d  p r o c e s s i n g  o f  h a z a r d o u s  
o r  s e m i  h a z a r d o u s  m a t e r i a l s  f r o m  t h e  b o t t o m s  o f  w a t e r  b o d i e s  
a r e  r e c e i v i n g  r e l a t i v e l y  h i g h  p r i o r i t y  a s  t a r g e t s  f o r  e n v i 
r o n m e n t a l  a c t i o n .  N o t  o n l y  m u s t  t h e  o f f e n d i n g  m a t e r i a l  b e  
r e m o v e d  f r o m  t h e  b o t t o m  s e d i m e n t s  i n  a n  e f f i c i e n t  a n d  s a f e  
m a n n e r ,  b u t  t h e  r e m o v e d  s e d i m e n t  a n d  h a z a r d o u s  m a t e r i a l  
m i x t u r e  m u s t  a l s o  b e  p r o c e s s e d  a n d  d i s p o s e d  o f  i n  a n  e n v i 
r o n m e n t a l l y  a c c e p t a b l e  a n d  s a f e  m a n n e r .  

C o n s e q u e n t l y ,  H i t t m a n  A s s o c i a t e s ,  I n c . ,  u n d e r  c o n t r a c t  t o  t h e  
U . S .  E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y ,  c o n d u c t e d  a  d e m o n 
s t r a t i o n  o f  a  s y s t e m  f o r  t h e . r e m o v a l  a n d  p r o c e s s i n g  o f  
h a z a r d o u s  a n d  s e m i  h a z a r d o u s  m a t e r i a l s  f r o m  t h e  b o t t o m  o f  
a  s h a l l o w  p o n d .  S i n c e  i t  i s  d i f f i c u l t  t o  j u s t i f y  t h e  s p i l l i n g  
o f  r e a l  h a z a r d o u s  m a t e r i a l s  i n t o  a n  a q u a t i c  e n v i r o n m e n t  e v e n  
u n d e r  r e s e a r c h  c o n d i t i o n s ,  a  n u m b e r  o f  s i m u l a t e d  h a z a r d o u s  
m a t e r i a l s  w e r e  s p i l l e d  o n t o  a  p o n d  b o t t o m  f o r  t h e  r e m o v a l  
a n d  p r o c e s s i n g  d e m o n s t r a t i o n .  T h e s e  s i m u l a t e d  h a z a r d o u s  
m a t e r i a l s  w e r e  r e l a t i v e l y  i n n o c u o u s  s u b s t a n c e s  w h o s e  p h y s 
i c a l  p r o p e r t i e s  w e r e  c h o s e n  t o  r e p r e s e n t  a  r a n g e  o f  p r o p 
e r t i e s  w h i c h  m i g h t  b e  d i s p l a y e d  b y  r e a l  h a z a r d o u s  m a t e r i a l s .  

T h e  p u r p o s e  o f  t h e  d e m o n s t r a t i o n  p r o j e c t  w a s  t w o f o l d .  T h e  
f i r s t  w a s  t o  d e m o n s t r a t e  a  t e c h n i q u e  f o r  r e m o v i n g  h a z a r d o u s  
m a t e r i a l s  f r o m  b o t t o m s  o f  w a t e r  b o d i e s  a t  a  h i g h  r a t e  a n d  y e t  
h a v e  m i n i m a l  a d v e r s e  e f f e c t s  o n  t h e  s u r r o u n d i n g  w a t e r  b o d y .  
T h e  s e c o n d  p u r p o s e  o f  t h e  p r o g r a m  w a s  t o  e v a l u a t e  a  p o r t a b l e  
s y s t e m  w h i c h  c o u l d  b e  s e t  u p  t o  p r o c e s s  t h e  s e d i m e n t  a n d  
h a z a r d o u s  m a t e r i a l s  m i x t u r e  a n d  r e t u r n  c l e a n  w a t e r  t o  t h e  
p o n d .  
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The removal and processing systems used for this demon
s t r a t i o n  w e r e  t h e  s a m e  a s  u s e d  o n  a  p r e v i o u s  E P A  c o n t r a c t  
( R e f .  1 )  w h i c h  d e m o n s t r a t e d  t h e  d r e d g i n g  a n d  p r o c e s s i n g  o f  
plain sediments. The removal system used was a MUD CAT 
d r e d g e  m a n u f a c t u r e d  b y  N a t i o n a l  C a r  R e n t a l  S y s t e m ,  I n c .  
I t  i s  s p e c i a l l y  d e s i g n e d  f o r  u s e  o n  s m a l l  b o d i e s  o f  w a t e r ,  
a n d  t o  i m p a r t  m i n i m u m  t u r b i d i t y  t o  t h e  w a t e r  w h i l e  d r e d g i n g  
I t  c a n  d i s c h a r g e  a p p r o x i m a t e l y  1 5 0 0  g a l l o n s  p e r  m i n u t e  ( g p m  
o f  s l u r r y  w i t h  a  s o l i d s  c o n c e n t r a t i o n  o f  1 0  t o  3 0  p e r c e n t .  
P r o c e s s i n g  w a s  p e r f o r m e d  b y  a  s y s t e m  c o n s i s t i n g  o f  a  p a i r  
o f  e l e v a t e d  s e t t l i n g  b i n s ,  a  b a n k  o f  h y d r o c y c l o n e s ,  a  
s t a n d a r d  c a r t r i d g e - t y p e  w a t e r  f i l t e r  u n i t ,  a h d  a  b a g - t y p e  
f i l t e r  k n o w n  a s  a  U n i - F l o w  f i l t e r .  B a s i c a l l y ,  t h e  U n i -
F l o w  f i l t e r  c o n s i s t s  o f  a  n u m b e r  o f  h a n g i n g  h o s e s .  D i r t y  
w a t e r  i s  p u m p e d  i n t o  t h e  i n s i d e  o f  t h e  h o s e s  a n d  i s  a l l o w e d  
t o  f i l t e r  t h r o u g h  t h e m .  T h e  s u s p e n d e d  m a t t e r  i s  t r a p p e d  
o n  t h e  i n s i d e  o f  t h e  h o s e s .  P e r i o d i c a l l y ,  t h e  c o l l e c t e d  
s l u d g e  i s  f l u s h e d  f r o m  t h e  i n s i d e  o f  t h e  h o s e s .  

E a c h  p i e c e  o f  e q u i p m e n t  w a s  e v a l u a t e d  a s  t o  i t s  a b i l i t y  
t o  r e m o v e  t h e  s i m u l a t e d  h a z a r d o u s  m a t e r i a l s  a l o n g  w i t h  
t h e  d r e d g e d  s o l i d s .  A  c o n c e p t u a l  d e s i g n  o f  a  p o r t a b l e  
p r o c e s s i n g  s y s t e m  w a s  p r e p a r e d  b a s e d  o n  t h e  r e s u l t s  o f  
t h e  f i e l d  d e m o n s t r a t i o n  a n d  a d d i t i o n a l  m a n u f a c t u r e r ' s  
l i t e r a t u r e .  

T h i s  r e p o r t  c o n s t i t u t e s  t h e  f i n a l  r e p o r t  o n  t h e  e n t i r e  
p r o j e c t .  I t  i n c l u d e s  t h e  r e s u l t s  o f  t h e  f i e l d  t r i a l s  
o f  t h e  p r o c e s s i n g  s y s t e m ,  t h e  e v a l u a t i o n  o f  s e d i m e n t  
p r o c e s s i n g  e q u i p m e n t ,  a n d  a  c o n c e p t u a l  d e s i g n  o f  a  p o r t 
a b l e  s y s t e m  f o r  r e m o v i n g  a n d  p r o c e s s i n g  h a z a r d o u s  m a 
t e r i a l s  f r o m  w a t e r  b o d i e s .  
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SECTION III 

R E C O M M E N D A T I O N S  

I t  i s  r e c o m m e n d e d  t h a t  t h e  M U D  C A T  d r e d g e  o r  i t s  e q u i v a l e n t  
b e  u t i l i z e d  f o r  t h e  r e m o v a l  o f  p a r t i c u l a t e  h a z a r d o u s  m a 
t e r i a l s  f r o m  w a t e r  b o d i e s  w h e n  h i g h  f l o w  r a t e s  a n d / o r  r a p i d  
r e m o v a l  i s  d e s i r e d ,  s i n c e  i t  p r o d u c e s  a  m i n i m u m  r e s u s p e n s i o n  
o f  t h e  d r e d g e d  m a t e r i a l  i n t o  t h e  s u r r o u n d i n g  w a t e r  b o d y .  

C o n s i d e r a t i o n  s h o u l d  b e  g i v e n  t o  t h e  c o n s t r u c t i o n  o f  a  
p o r t a b l e  p r o c e s s i n g  s y s t e m  s i m i l a r  t o  t h e  c o n c e p t u a l  s y s t e m  
presented (consisting of a scapling-classifying tank com
b i n e d  w i t h  s p i r a l  c l a s s i f i e r s ,  a  U n i - F l o w  f i l t e r ,  a n d  a n  
i n c l i n e d  t u b e  s e t t l e r )  i f  t h e r e  i s  a  c o n t i n u e d  p r o j e c t e d  
n e e d  f o r  a  h i g h - f 1 o w - r a t e  h a z a r d o u s  m a t e r i a l s  p r o c e s s i n g  
s y s t e m .  B e f o r e  f i n a l i z a t i o n  o f  d e s i g n  o f  s u c h  a  s y s t e m ,  
field evaluations should be performed on the system com
p o n e n t s  t o  e n s u r e  t h e i r  w o r k i n g  a s  p r o j e c t e d  a t  t h e  f u l l  
1  5 0 0 - g a l l o n s - p e r - m i n u t e  f l o w  r a t e .  
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